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(57) ABSTRACT 

A Signaling System is provided for rendering an alarm for an 
individual in distreSS combined with a locating and tracking 
System to thus alert and direct appropriate perSonnel to the 
needs of the individual in distress and to monitor the location 
of that individual. The System comprises a portable Signaling 
unit, a remote alarm Switch device, a central dispatch Station, 
and makes use of a wireless communication System. The 
portable signaling unit and the remote alarm Switch may be 
adapted to be worn at different locations on the perSon's 
body. The remote alarm switch way be concealed in the form 
of a wristband or in the form of any other object such as a 
broach, pendant, or keychain. 
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PERSONAL SECURITY AND TRACKING SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of and claims 
priority under 35 U.S.C. S 120 to U.S. patent application Ser. 
No. 09/284,598, filed on Apr. 16, 1999, entitled “Personal 
Security and Tracking System”, which is a National Stage 
application of, and claims priority under 35 U.S.C. S119(a) 
to PCT Application No. PCT/US98/00896, filed Jan. 20, 
1998, which claims priority according to PCT Article 8(1) to 
U.S. patent application Ser. No. 08/881,054, filed on Jun. 24, 
1997, and U.S. patent application Ser. No. 08/786,411, filed 
Jan. 20, 1997. 

FIELD OF INVENTION 

0002 The present invention relates to a signaling system 
that enables an individual in distreSS to initiate an alarm to 
alert appropriate perSonnel combined with a locating and 
tracking System that enables the alerted perSonnel to monitor 
the location of the individual in distress. 

BACKGROUND 

0003) We are constantly reminded of the need for per 
Sonal Security in today's Society. All too often in the news we 
hear of missing perSons and the dramatic Searches which 
ensue. For each heroic Story of a “just-in-time' rescue of a 
person who is abducted, lost, in a threatening situation, or in 
need of emergency medical care, there are many more 
personal dramas which unfortunately end in tragedy. It 
follows that immediate notification of an emergency Situa 
tion and a prompt response from police, paramedics, fire 
department, or another Service organization are essential for 
the well-being of the individual. 
0004 Today's technology provides us with public ser 
vices such as the 911 telephone number for rapidly sum 
moning emergency help if we are able to access a telephone, 
dial the number, and communicate our location. However, 
these Services fall short in the case of a young child, a 
mentally incompetent or medically incapacitated person, 
Someone lost in the Woods, or the victim of an abduction or 
kidnapping. These situations necessitate a Security System 
that travels with the individual, is not limited in range, is 
able to define and Signal an emergency situation without 
human intervention, and identifies the individual's location. 
Such a system would provide protection to the individual 
and peace of mind to those responsible for his or her care and 
well-being. 
0005. A number of prior art devices have been proposed 
for use as personal alarms and tracking Systems, as well as 
to automate the dispatch of proper authorities to a perSon in 
an emergency situation. U.S. Pat. No. 4,694,284 issued to 
Levelle et al. discloses a collar to prevent abduction. The 
Levelle et al. device does not allow the user to manually 
activate any one of Several alarm States or levels. It relies on 
a wide range of available receivers, Such as directional radio 
receivers, amateur radio receivers, or television receivers to 
give an approximate location of the collar, not the indi 
vidual, once the collar is removed. 
0006 U.S. Pat. Nos. 4,744,083, 4,839,656, and 4,965,586 
issued to O'Neill disclose variations of a system that uses 
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positioning determining Satellites in a geostationary orbit. 
This System is intended to be used to generate terrain maps, 
to test message transfer link Signal quality, and for deter 
mining the elevation of an object by comparing transmitted 
information with a Stored terrain map. It is not intended for 
use as a personal Security System, nor is it capable of being 
So used. 

0007 U.S. Pat. No. 4,799,062 issued to Sanderford et al. 
discloses a radio position determination and apparatus based 
on measured times-of-arrival of radio Signals from a plural 
ity of land-based transmitters. This patent is concerned with 
errors due to multipath (signal reflection) problems causing 
errors in locating the Signal Source. 
0008 U.S. Pat. No. 4,818,998 issued to Apsell et al. 
provides a System for tracking Stolen motor vehicles, not 
individuals, using radio direction-finding methods. This 
System is initiated only after a delay in reporting and 
Verification through a national database of registered users 
of the System. The method of using radio direction-finding 
techniques also delays locating the vehicle. 

0009 U.S. Pat. No. 4,819,860 issued to Hargrove et al. 
discloses a wrist-mounted device for Sensing Vital functions. 
It is activated only when preset pulse rate and body tem 
perature limits are exceeded. The user relies on an emer 
gency aircraft locator beacon in order to be found. There is 
no provision for a manually activated Security alarm. 

0010 U.S. Pat. Nos. 4.885,571, 4,918,432, and 4,952,913 
issued to Pauley et al. describe methods of monitoring 
prisoners confined to a "house arrest.” These methods are 
intended for use within the restricted limits of a field 
monitoring device. 

0011 U.S. Pat. No. 5,021,794 issued to Lawrence dis 
closes a personal emergency locator using UHF radio direc 
tion-finding and distance-measuring equipment to find a 
perSon. This patent only provides for remote activation by a 
child's parent of the wearer's locating transmitter; it does 
not provide for the wearer to initiate the alarm. AS in other 
prior art of this type, this device also relies on a timecon 
Suming method of radio direction-finding techniques and 
skills to eventually locate the person wearing the alarm. 

0012 U.S. Pat. No. 5,027,314 issued to Linwood et al. 
describes a System and method for tracking a number of 
Subjects, each wearing a personal infrared transmitter, 
detected by a plurality of receivers in a pre-determined area. 
This System is limited to identification and tracking within 
line-of-Sight in confined areas and does not lend itself for use 
in Widespread geographical areas. 

0013 U.S. Pat. No. 5,196.825 issued to Young discloses 
an apparatus for monitoring the location of a perSon and 
determining whether the perSon is in distress using a trans 
ceiver and at least one remote receiver. In the monitor mode, 
the alarm activation apparatus must continuously transmit a 
Signal which is used to activate the alarm. This feature has 
limitations due to the fact that the transmitter is always on, 
Shortening the life of available battery power. Again, as in 
other references previously mentioned, the user must be 
located by radio direction-finding equipment. 

0014 U.S. Pat. No. 5,225.809 issued to Bunn discloses a 
personal Security System that requires constructing a plural 
ity of automatic direction-finding antennas in an appropri 
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ately organized and Spaced relation within the geographical 
area to be monitored. Once a rough estimate of where the 
transmitting Signal is located, a more precise location must 
be determined by the use of direction-finding equipment. 

0015 U.S. Pat. No. 5,225,842 issued to Brown et al. 
discloses a vehicle or any other animate or inanimate object 
tracking and navigation System employing GPS Satellites 
and a remote GPS receiver. Although the Brown et al. 
System uses GPS technology, it does provide the advantages 
of an optimal personal Security System. Specifically, this 
System does not contemplate active and/or passive alarm 
Signal generation by a personal Security device. 

0016 U.S. Pat. No. 5,334,974 issued to Simms et al. 
discloses a fully automatic Security System to be used to 
protect passengers in a motor Vehicle. This System also lackS 
certain elements of an optimal personal Security System, 
including the ability to provide personal Security indepen 
dent of a vehicle and the ability of a central station to initiate 
a status request of the mobile unit. 

0017 U.S. Pat. No. 5,357.254 issued to Kah, Jr. discloses 
a location monitoring System that utilizes a radio transmitter 
and a radio receiver to monitor the movement of a perSon or 
object. The receiver Sounds an alarm at a predetermined time 
after failure to receive a signal. This System requires the use 
of a receiver to determine range and direction to locate the 
user. As in other prior art of this type, Kah, Jr. 254 also 
relies on using a method of radio direction- and range 
finding which takes time and skill to eventually locate the 
person wearing the alarm. 

0018 U.S. Pat. No. 5,396,227 issued to Carroll et al. 
discloses a System that monitors an individual for compli 
ance with a protective order. The System is activated when 
the violator's transmitter is detected by the victim's receiv 
ing apparatus. 

0019 U.S. Pat. No. 5,461,390 issued to Hoshen 
addresses the problem for monitoring a number of prisoners 
within a specified boundary and is useful for “house arrest” 
and Stalker detection. This patent relates to monitoring a 
Subject's location and comparing the location listed on a 
database as to where the Subject should be. 

0020 U.S. Pat. No. 5,515,419 issued to Sheffer describes 
a tracking System and method for tracking a movable object 
carrying a cellular phone unit. The phone unit includes a 
processor for generating the emergency signal. The location 
of the user is determined by the cellular phone system's 
identifying or control channel Signals received by the phone 
and only gives a general location of the user. 

0021 U.S. Pat. No. 5,559.520 issued to Barzegar dis 
closes an information System for automatically providing 
mobile vehicles dispatch information related to their geo 
graphical location. This System is described to provide 
routing information to vehicles, rather than to provide a 
personal Security and tracking System for individuals. 

0022 Despite the above-described tracking and security 
devices and Systems, it is important to note that the prior art 
generally is limited to transmitting an alarm, the Source of 
which is located by a complex array of antennas or by a 
direction-finding receiver, either of which would require 
undue time to locate a perSon in distreSS. 
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0023 Systems utilizing GPS technology for tracking 
vehicles have not fully addressed the requirements of a 
portable, personal Security System. Nor do extant Systems, 
developed for tracking a perSon, that are limited to appli 
cations Such as monitoring prisoners within range of a field 
monitoring device. 

0024 Current available technology does not address the 
case of an individual who is helpless in an emergency 
Situation where information is required So that the appro 
priate authorities can respond quickly and efficiently to a 
distress signal generated by the individual. Providing per 
Sonal Security for perSons at risk demands a fully automated 
and responsive System for Summoning assistance. 

0025. In order to meet the demands created by a situation 
where an individual with limited time, opportunity, or ability 
to generate a distress signal encounters danger, becomes 
lost, or experiences another condition that requires assis 
tance, the ideal personal Security and tracking System will 
comprise an alarm trigger and Separate Signaling unit, Such 
that the Signaling unit will generate an alarm Signal in 
response to activation of the alarm trigger to enable a 
locating System to identify the location of the Signaling unit, 
which should remain with the individual. The alarm could be 
generated by the individual directly, as by manual activation 
of the alarm trigger or manual activation of the Signaling unit 
itself, or indirectly, as where the alarm trigger is removed 
from the individual or where the portable signaling unit 
becomes Separated from the alarm trigger by a predeter 
mined distance, thereby automatically generating an alarm 
Signal. The ideal System should further allow for the gen 
eration of varying levels of alarm Signals. 

0026 Further, the ideal system would use a locating 
System that does not constrain an individual to a given 
geographical area and that contains multiple redundancies to 
provide for faster, more accurate, and more reliable signal 
Source location information than do known Systems and 
devices. 

SUMMARY OF THE PRESENT INVENTION 

0027 Accordingly, it is an object and advantage of the 
present invention to provide a personal Security and tracking 
System for individuals which quickly and accurately pro 
vides a central dispatch Station with data identifying the type 
of alarm and the location of an individual. 

0028. It is another object and advantage of the present 
invention to provide a computer System which will interpret, 
validate, and Store all data received at the central dispatch 
Station. 

0029. It is yet another object and advantage of the present 
invention to provide a System that makes available to a 
dispatch operator all validated data received at the central 
dispatch Station together with any Stored information about 
the individual assigned to the portable signaling unit. 

0030. It is a further object and advantage of the present 
invention to provide a means for displaying the type of alarm 
and the location of the individual in a convenient format, 
part of which will display the individual's location on a 
digitized map, all of which will allow efficient dispatching of 
appropriate emergency assistance to the exact location of the 
perSon in distress in possession of the Signaling unit. 
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0031. It is a still further object and advantage of the 
present invention to provide a fully automatic personal 
Security System and communication protocol which is opera 
tive under the most Severe circumstances to automatically 
Summon an emergency response in accordance with the 
Specific personal needs of the perSon assigned to the portable 
Signaling unit. 

0032. It is yet a further object and advantage of the 
present invention to provide a personal Security System as 
described above which allows the individual to manually 
Summon assistance in an emergency situation. 
0033. It is another object and advantage of the present 
invention to provide a personal Security System as described 
above which may be operated under pre-defined or user 
Specified circumstances Such as to alert of a health trauma 
where the individual is able to manually Summon assistance. 

0034. It is yet another object and advantage of the present 
invention to provide an automatic means for Summoning an 
emergency response without the necessity of intervention by 
the individual in distress should the remote alarm Switch be 
removed from the individual by forceful or unauthorized 
CS. 

0035) It is a further object and advantage of the present 
invention to provide an automatic means for Summoning an 
emergency response without the necessity of intervention by 
the individual in distress should the portable Signaling unit 
be separated from the proximity of the remote alarm Switch. 

0036. It is a still further object and advantage of the 
present invention to provide a portable, intelligent Signaling 
unit. 

0037. It is yet a further object and advantage of the 
present invention to provide a Signaling unit that can be 
carried or Securely attached to a perSon without hindering 
personal activity. 

0.038 Another object and advantage of the present inven 
tion is to provide a personal Security System as described 
above which allows the central dispatch operator to Selec 
tively establish two-way digital contact with the portable 
Signaling unit. 

0039. Yet another object and advantage of the present 
invention is to provide a personal Security System as 
described above which allows the central dispatch operator 
to selectively establish two-way voice contact with the 
perSon carrying the portable Signaling unit. 

0040. A further object and advantage of the present 
invention is to provide a personal Security System which 
gives the central dispatch operator control to initiate a 
request for the locating information. 

0041) A still further object and advantage of the present 
invention is to provide for the central dispatch Station to 
monitor the location of a person within preset boundaries 
which, when violated, would activate an alarm at the central 
dispatch Station. 

0.042 Yet a further object and advantage of the present 
invention is to provide for a reliable remote alarm Switch 
unit that does not need to be continuously transmitting in 
order to be operational. 
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0043. It is another object and advantage of the present 
invention to provide for circuits in the Signaling unit not 
required in the actual Sensing of an alarm to remain off or in 
the Standby mode therefore conserving battery power. 
0044) It is yet another object and advantage of the present 
invention to provide a means to alert a dispatch operator of 
the need for maintenance in the case of a low battery 
condition in the portable Signaling unit. 
0045. It is still another object and advantage of the 
present invention to provide for a reliable personal Security 
and tracking System that can be periodically interrogated and 
tested for malfunction by the central dispatch Station. 
0046. It is a further object and advantage of the present 
invention to provide for a reliable personal Security and 
tracking System that can be periodically interrogated by the 
central dispatch Station to compile historical data. 
0047. It is still a further object and advantage of the 
present invention to provide a signaling unit that is not 
limited in geographical range. 
0048. It is yet a further object and advantage of the 
present invention to combine the advantages of long-range 
locating and navigation Systems, like that used in wireleSS 
location technology Such as the Automatic Location Identi 
fication (ALI) of cellular telephone transmissions, Global 
Positioning System (GPS) of satellites, LORAN-C, or GLO 
NASS, with the extensive communications capabilities of a 
wireleSS communication System, Such as a cellular telephone 
System, digital personal communications System (PCS), or 
communication Satellites, to yield a practical personal Secu 
rity and tracking System with the above-described emer 
gency assistance capabilities. 
0049. The present invention is a personal security and 
tracking System that comprises a portable Signaling unit and 
a remote alarm Switch unit, each to be worn or carried by an 
individual being monitored. The System further comprises a 
central dispatch Station to which distress Signals and position 
coordinates are transmitted. The System employs the use of 
wireless location technology Such as the Automatic Location 
Identification (ALI) of cellular telephone transmissions, 
Global-Positioning System (GPS) of satellites or other types 
of locating systems, such as LORAN-C or GLONASS, that 
may perform the function of providing accurate position 
coordinates. The System further employs a means for data 
and Voice communications between the portable Signaling 
unit and the central dispatch Station. 
0050. Accordingly, the personal security and tracking 
System of the present invention provides a reliable personal 
alarm System for individuals and has the additional advan 
tages in that it quickly and accurately provides a central 
dispatch operator with information concerning the nature of 
the alarm and the location of the individual. The system 
further provides a computer System that will interpret, 
validate, and Store all data received at the central dispatch 
Station that is entered into the computer System, as well as 
a System that makes available to a dispatch operator all 
validated data received at the central dispatch Station 
together with any Stored information corresponding to the 
individual assigned to the portable signaling unit, Such as 
Subscriber information, emergency telephone numbers, 
boundary information, etc. that is entered into the computer 
System. 
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0051. In addition, the system of the present invention 
provides a means for displaying to a dispatch operator the 
type of alarm and the location of the individual in a 
convenient format, part of which will display the individu 
als location on a digitized map, all of which will allow 
efficient dispatching of appropriate emergency assistance to 
the exact location of the individual in distreSS in possession 
of the Signaling unit. 
0.052 The system of the present invention is a fully 
automatic personal Security System and communication pro 
tocol that is operative under the most Severe circumstances 
to Summon an emergency response automatically in accor 
dance with the Specific personal needs of the individual. 
Optionally, the System allows an individual to manually 
Summon assistance in an emergency situation. 
0053. The system may be operated under pre-defined 
Standard or user-specified circumstances, Such as to alert 
emergency Services perSonnel of a health trauma or a 
situation in which the remote alarm switch is forcibly 
removed from the individual, as in a kidnapping. Forceful or 
unauthorized removal of the remote alarm Switch from the 
individual automatically generates an urgent alarm Signal 
that Summons emergency assistance once the remote alarm 
Switch is opened or broken. Additionally, removal of the 
portable Signaling unit from the individual also automati 
cally generates an urgent alarm Signal when the portable 
Signaling unit has been removed to a distance where it can 
no longer Sense a periodic Signal from the remote alarm 
Switch. 

0.054 The system of the present invention comprises a 
Small, portable, durable, water-proof, intelligent Signaling 
unit that can be Securely attached to an individual without 
hindering personal activity and that is not limited in geo 
graphical range. The System provides a reliable alarm Switch 
that does not need to be continuously transmitting to be 
operational and permits circuits that are not required in the 
actual Sensing of an alarm to remain off or in a Standby 
mode, therefore conserving battery power. The System fur 
ther provides a means to alert a dispatch operator of the need 
for maintenance in the case of a low battery condition in the 
portable signaling unit. 
0.055 The personal security system of the present inven 
tion gives the central dispatch operator the ability to initiate 
a request for location coordinate information for the indi 
vidual being monitored. In addition, the System permits the 
central dispatch Station to monitor the location of an indi 
vidual within predefined boundaries such that, when vio 
lated, the System would generate an alarm Signal to the 
central dispatch Station. The System further allows a central 
dispatch operator to Selectively establish two-way digital 
contact with the portable Signaling unit and, optionally, 
two-way voice contact with the person carrying the portable 
Signaling unit. The System also enables a central dispatch 
Station to periodically interrogate and test the System for 
malfunction and to compile historical data. 
0056. The personal security and tracking system of the 
present invention combines the advantages of wireleSS loca 
tion technology, Such as the Automatic Location Identifica 
tion (ALI) of cellular telephone transmissions, Global Posi 
tioning System (GPS) of satellites, LORAN-C, or 
GLONASS, with the extensive communications capabilities 
of a wireleSS communication System, Such as a cellular 
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telephone System, digital personal communications System 
PCS), or communication satellites, to yield a practical 
personal Security and tracking System with the above-de 
Scribed emergency assistance capabilities. 

0057. It should be noted that the invention is not limited 
to the Security and tracking of a perSon. The invention is 
capable of protecting the Security of animals and inanimate 
objects. The invention can pinpoint and monitor the location 
of anything capable of carrying a portable Signaling unit due 
to the fact that it can be interrogated by the central dispatch 
Station. 

0058. The system of the present invention may addition 
ally be integrated with existing Emergency Locator Tran 
sponder (ELT) systems, which are used to locate downed 
aircraft by providing the geographic location (i.e., latitude 
and longitude) of the aircraft. 

0059. The above-described and other objects, features, 
and advantages of the present invention will become more 
apparent from the following detailed description of the 
preferred embodiments and certain modifications thereof 
when taken together with the accompanying drawings in 
which: 

DRAWING FIGURES 

0060 FIG. 1 is a schematic of a personal security and 
tracking System in accordance with an embodiment of the 
present invention; 

0061 FIG. 2 is a perspective drawing of a portable 
Signaling unit which is included in the personal Security and 
tracking system of FIG. 1; 

0062 FIGS. 3A and 3B are perspective drawings of a 
remote alarm Switch unit which is included in the personal 
security and tracking system of FIG. 1; 

0063 FIG. 4 is a block diagram of the major circuit 
components in the remote alarm Switch unit of FIGS. 3A 
and 3B; 

0064 FIG. 5 is a block diagram of the major circuit 
components in the personal Security and tracking System of 
FIG. I including a detailed block diagram of the portable 
signaling unit of FIG. 2; 

0065 FIG. 6 is a block diagram of the major circuit 
components in an alternate embodiment of the personal 
Security and tracking System of FIG. 1 including a detailed 
block diagram of the portable signaling unit of FIG. 2; 

0.066 FIGS. 7A and B are block diagrams showing the 
functional components of a central dispatch Station 
employed by the present invention; and 

0067 FIG. 8 shows various situations, alarm activation 
methods and the associated information received, displayed 
and Stored at the central dispatch Station. 

DETAILED DESCRIPTION OF EMBODIMENTS 

0068 Referring to FIG. 1, the personal security and 
tracking System according to the present invention generally 
includes a portable signaling unit 20 and a remote alarm 
Switch unit 40 shown here in a configuration of a wristband. 
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Either or both of portable signaling unit 20 and remote alarm 
Switch unit 40 can be worn or carried by an individual 50 
being monitored. 
0069. The personal security and tracking system shown 
in FIG. 1 employs, as part of cellular telephone system 70, 
wireless location technology, Such as a cellular telephone 
Automatic Location Identification (ALI) system, in order to 
identify the origination location of an alarm Signal generated 
by portable signaling unit 20 in response to a triggering of 
remote alarm switch unit 40. It should be appreciated by one 
skilled in the art that other types of locating Systems, Such 
as a Global Positioning System (GPS), LORAN-C, or GLO 
NASS, may perform the function of providing accurate 
position coordinates and may be Substituted therefor. Hence, 
the present invention should not be construed as limited to 
ALI. 

0070 A cellular telephone system 70 provides a means 
for data and Voice communications between the portable 
signaling unit 20 and a central dispatch station 80. The 
cellular telephone system 70 may be any conventional 
cellular telephone System. It should also be appreciated by 
one skilled in the art that other types of communication 
devices Such as Satellite transceivers or any other two-way 
wireleSS communication System may perform the function of 
the cellular telephone system 70 and may easily be substi 
tuted therefor. Hence, the present invention should not be 
construed as limited to a cellular telephone System. 
0071. The portable security and tracking system also 
includes a central dispatch station 80. The central dispatch 
station 80 is manned by one or more dispatch operators 82 
and includes an intelligent telephone System 84, one or more 
data modems 86, a computer system 90, and one or more 
display consoles 92. The computer system 90 comprises 
means to Store and access communications information, a 
user database, an emergency Services database, map display 
information, and unit identifier and alarm Status display 
information. The computer system 90 further comprises one 
or more data-to-voice Switches and has remote activation 
capability, plotting algorithms, boundary monitoring alarm 
features, and the capability to Store and retrieve historical 
data. In a preferred embodiment, display console 92 displayS 
the alarm Signal origination location, the user identification, 
and an alarm code, as described in FIG. 7. A number of 
Suitable map programs incorporating many of these features 
are commercially available and suitable for use with the 
present invention. 

0.072 FIG. 2 shows a portable signaling unit 20 that 
includes a main power on-off keypad 22. Local alarm 
push-button Switches 24a, 24b, 24c, etc. allow the use of the 
portable Signaling unit 20 by campers, hikers, or skiers, etc., 
when the additional features of the remote alarm Switch unit 
40 may not be required. A cellular telephone antenna 26 is 
embodied in the casing of the Signaling unit 20. In another 
variation, a GPS receiving antenna 30 could also be embod 
ied in the outer part of the casing of Signaling unit 20 when 
a GPS receiver is used for determining the location of the 
Signaling unit. A Speaker-microphone element 32 gives the 
central dispatch operator 82 the option to conduct two-way 
voice communications with the individual in distress. Two 
electrical contacts 34 are mounted to the base for use with 
a drop-in battery charger 36, as known in the art of portable 
communications Systems. Portable Signaling unit 20 can be 
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manufactured in various configurations for attaching it 
securely to the individual 50, including by use of a belt, belt 
clip, or carry Strap. Another variation of the configuration 
could incorporate a Sensor to detect if the portable Signaling 
unit 20 was involuntarily removed from the individual and 
would automatically trigger an alarm Signal to the central 
dispatch Station. 
0073 FIGS. 3A and 3B show one embodiment of the 
remote alarm Switch unit 40 in the form of a wristband 
assembly. Remote alarm switch unit 40 can be in the form 
of any other object, Such as a broach, pendant, or keychain. 
Regardless of its construction, remote alarm Switch unit 40 
comprises a Series of manual alarm push-buttons 42a, 42b, 
42c, etc. These manual alarm push-buttons can be marked 
with different symbols and/or color codes for easy reference 
by the user. For example, green, yellow and red may be used 
to indicate increasing order of alarm priority. 
0074) Remote alarm switch unit 40 further comprises a 
miniature radio transmitter having a built-in antenna 46, a 
lithium battery 48, an encoder circuit 58, and an automatic 
Switch circuit 44 that is activated if remote alarm Switch unit 
40 is removed from individual 50 by forceful or unautho 
rized means. In the wristband configuration of remote alarm 
Switch unit 40 as shown, a section of insulation material 52, 
e.g., non-electroconductive plastic, is provided So that the 
clasp portion 54 of the wristband can provide a closed circuit 
to the automatic alarm Switch circuit 44. These components 
enable remote alarm Switch unit 40 to automatically gener 
ate a signal if the circuit is determined to be open (e.g., when 
the remote alarm switch unit 40 is unintentionally removed 
from the individual). 
0075 Remote alarm switch unit 40 also comprises a 
timer circuit 56, which enables remote alarm Switch unit 40 
to transmit a periodic signal So that portable Signaling unit 
20 can determine that remote alarm Switch unit 40 is within 
the preset location range of portable signaling unit 20 (i.e., 
a “normal” condition: the portable signaling unit 20 is still 
being worn or carried by the individual). 
0076 Further, remote alarm Switch unit 40 contains cir 
cuitry that enables remote alarm Switch unit 40 to be in a 
nontransmitting mode when in a non-triggered State, except 
during transmission of the periodic signals. In this way, 
battery power is conserved, unlike where remote alarm 
Switch unit 40 is continuously transmitting in the triggered 
State. 

0077. In practice, the central dispatch station 80 will 
interpret an alarm Signal generated by portable Signaling unit 
20 when portable signaling unit 20 fails to receive a periodic 
Signal from remote alarm Switch unit 40 as indicating that 
remote alarm switch unit 40 is not within the preset location 
range of portable signaling unit 20. Since the central dis 
patch station 80 has not received an alarm indication that 
remote alarm Switch unit 40 has been removed from the 
individual by forceful or unauthorized means, it must be that 
portable signaling unit 20 has been removed from the 
individual. 

0078 FIG. 4 shows a functional block diagram of the 
circuits in the remote alarm Switch unit 40. The various 
manual alarm Switches 42a, 42b, and 42c are shown. Also 
shown are automatic alarm Switch circuit 44, encoder circuit 
58, timer circuit 56, miniature radio transmitter having a 
built-in antenna 46, and lithium battery 48. 
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007.9 FIG. 5 shows a system block diagram which 
includes portable signaling unit 20, drop-in battery charger 
36, a cellular telephone system 70 with wireless location 
technology Such as a cellular telephone Automatic Location 
Identification (ALI) system, remote alarm switch unit 40, 
and central dispatch station 80. Contained within the por 
table signaling unit 20 are 3 local alarm switches 24a, 24b, 
24c, a programmed unit Serial identification code circuit 
104, a microcontroller 106, a cellular telephone receiver 108 
with a pre-assigned telephone number, a cellular telephone 
antenna 26, and a cellular telephone transmitter 110. The 
cellular telephone circuit 110 also comprises a pre-pro 
grammed telephone number for the central dispatch Station 
80, a redial counter, and alternate telephone numbers to 
provide for failsafe operation. Also included in the portable 
Signaling unit are a data modem 112, a data-to-voice Switch 
ing circuit 114, a remote alarm radio receiver with built-in 
antenna 116, a decoder circuit 118, a Speaker-microphone 
element 32, a rechargeable battery 120, a low battery sensor 
circuit 122, a missing pulse detector 124, and a power-up 
Switch circuit 126. 

0080 FIG. 6 shows an alternative system block diagram 
which incorporates the use of GPS satellite network 60, a 
GPS receiving antenna 30, a GPS receiving circuit 100, and 
a position buffer circuit 102, in association with the circuits 
described above with reference to FIG. 5. 

0081. The general method of operation of the personal 
Security tracking System is described as follows: 
0082) The portable signaling unit 20 can be worn or 
carried by the user, preferably under the wearer's clothing So 
as to not be visible to a possible perpetrator. 
0083. As shown in FIG. 5, the portable signaling unit 20 

is first put into Service by an authorized perSon, parent, or 
guardian who enters a Security code at the main power on/off 
key pad 22. The portable Signaling unit 20 is now in a 
Stand-by mode So as to conserve battery power. In the 
Stand-by mode only those circuits essential to Sensing an 
alarm condition are powered on. These essential circuits 
include remote alarm radio receiver 116, decoder circuit 118, 
missing pulse detector 124, cellular telephone receiving 
circuit 108, data modem circuit 112, microcontroller 106 and 
a low battery sensing circuit 122. The microcontroller 106 
continuously polls the alarm inputs to detect a change in 
Security conditions. It also commands and directs circuit 
operations. The data-to-voice Switch circuit 114 remains in 
the data mode and cannot be Switched to the Voice mode 
until it receives the power up command. The remainder of 
the circuits remain off until an alarm input is detected. 
0084. As shown in FIG. 8 the portable signaling unit 20 
is activated to the alarm mode when any one of the following 
conditions prevail: 
0085 (a) When the person in distress has enough control 
in the Situation to manually activate the portable Signaling 
unit 20 (FIG. 2). 
0.086 This is done by depressing any one of the manual 
pushbutton Switches 24a, 24b, 24c, etc. on the portable 
Signaling unit 20. The Selection of the proper manual push 
button Switches 24a, 24b, 24c, etc. is related to various 
health conditions or a threat to the individual’s personal 
Safety, based on a pre-arranged agreement with the central 
dispatch Station. E.g., depressing manual alarm push-button 
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Switch 24c can mean "I'm okay, just checking in, as pre 
arranged', depressing manual alarm push-button Switch 24b 
can mean “I am in need of medical assistance', and depress 
ing manual alarm push-button Switch 24a can mean "Help, 
my life is in danger!” 
0087. Referring to FIG. 7, depressing any one of the 
pushbutton Switches 24a, 24b, 24c, etc. on the portable 
Signaling unit 20 Sends a signal to microcontroller 106 and 
Sets alarm input number 1a, 1b, 1c, etc. corresponding to the 
manual Switch that was depressed. 
0088 (b) When the person in distress has enough control 
in the situation to manually activate the remote alarm Switch 
unit 40 (FIGS. 3A and 3B). 
0089. This is done by depressing any one of the manual 
push-button Switches 42a, 42b, or 42c, etc. The selection of 
the proper manual alarm push-button Switch 42a, 42b or 
42c, etc., is related to various, health conditions or a threat 
to the individual's personal Safety, as described in paragraph 
(a) above. 
0090 Referring to FIG. 4, depressing any one of the 
push-button Switches 42a, 42b, or 42c, etc. on the remote 
alarm Switch unit 40 sends a pulse to the encoder circuit 58. 
The encoder circuit 58 then sends a uniquely coded data 
pulse and a transmit “on” command to the miniature radio 
transmitter 46. In FIG. 5, a radio frequency signal, with the 
unique code denoting which manual Switch was depressed, 
is sent from the remote alarm switch unit 40 to the portable 
Signaling unit 20. The Signal is detected by the remote alarm 
radio receiver 116 and decoded by the decoder circuit 118. 
Decoder 118 sets alarm input number 2a, 2b, or 2c, etc. in 
the microcontroller 106 corresponding to the manual Switch 
that was depressed in the remote alarm Switch unit 40. 
Coding and decoding the remote alarm Switch unit 40 signal 
will prevent false triggering of the portable signaling unit 20 
from other Stray and random radio frequency Sources. 

0.091 (c) When the remote alarm switch unit 40 is 
removed from the individual 50 by forceful or unauthorized 
means before the individual is able to summon help. 

0092. In FIG. 4, the automatic alarm Switch circuit 44 is 
activated when, in this example, the wristband clasp assem 
bly 54 is opened, or if the wristband is cut or broken. In 
either case, the automatic alarm Switch circuit 44 Senses that 
electrical continuity around the wristband is broken creating 
an open electrical circuit. The automatic alarm Switch circuit 
44 then sends a pulse to the encoder circuit 58. The encoder 
circuit 58 sends a uniquely coded pulse and a transmit “on” 
command to the miniature radio transmitter 46. In FIG. 5, 
a radio frequency Signal, with the unique code denoting the 
automatic alarm Switch circuit 44 activation, is Sent to the 
portable signaling unit 20. The Signal is detected by remote 
alarm radio receiver 116 and decoded by decoder circuit 118. 
Decoder 118 sets alarm input number 3 in the microcon 
troller 106. 

0093 (d) When the portable signaling unit 20 is removed 
from the individual 50 by forceful or unauthorized means 
before the individual can Summon help. 
0094. A feature of the portable security and tracking 
System provides for detecting the Separation of the portable 
signaling unit 20 from the remote alarm Switch unit 40. A 
Scenario might be where the portable Signaling unit 20 is 
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removed from the individual 50 by a perpetrator and dis 
carded and the remote alarm Switch (in the form of a 
wristband for example) is untouched. Its operation is 
described as follows: 

0.095 The portable signaling unit 20 must receive a radio 
frequency Signal from the remote alarm Switch unit 40 at a 
predetermined time interval. A failure to receive this signal 
will activate the portable signaling unit 20 to transmit an 
alarm. This failure to receive the Signal may be when the 
distance between the portable Signaling unit 20 and the 
remote alarm Switch unit 40 becomes too great to detect the 
Signal or it may be caused by a battery or transmitter failure 
in the remote alarm Switch unit 40. 

0096. In FIG. 4, the timer circuit 56 in remote alarm 
Switch unit 40 sends a pulse to the encoder circuit 58 at a 
predetermined time interval, e.g., once every minute. The 
encoder circuit 58 sends a uniquely coded pulse and a short 
transmit “on” command to the miniature radio transmitter 
46. 

0097. In FIG. 5, a radio frequency signal, with a unique 
code denoting a timer circuit activation, is Sent to the 
portable signaling unit 20. The Signal is detected by remote 
alarm radio receiver circuit 116 in the portable Signaling unit 
20. The unique code is decoded by the decoder circuit 118 
and Sent to missing pulse detector circuit 124. If missing 
pulse detector 124 fails to be reset within a predetermined 
time interval by the periodic signal, e.g., 1.5 minutes, then 
alarm input number 4 is set in microcontroller 106. The 
Separation distance at which the portable Signaling unit 20 is 
activated is Set by adjusting the power output of the minia 
ture radio transmitter 46 in the remote alarm Switch unit 40. 

0098 (e) When a low battery condition is sensed by the 
low battery sensor circuit 122. 
0099. In FIG. 5, the low battery sensor circuit 122 is 
preset to allow a Sufficient amount of remaining battery 
Voltage to ensure reliable activation of the portable Signaling 
unit 20. When the voltage drops below a preset voltage 
threshold, alarm input flag number 5 is Set in the microcon 
troller 106. 

0100 (f) When the portable signaling unit 20 needs to be 
located and/or monitored. 

0101 Referring to FIG. 7, the central dispatch station 
operator 82 locates the Subscriber information including the 
telephone number of portable signaling unit 20 in the 
computer System 90 database. The remote activation capa 
bility in the computer system 90 is then used to automati 
cally dial the portable signaling unit 20 and transmit a 
cellular digital packet data (CDPD) transmission via the 
cellular telephone system 70 to the individual's portable 
signaling unit 20. In FIG. 5, upon receiving the telephone 
CDPD transmission, cellular telephone receiver circuit 108 
Sends the received data through the data modem circuit 112 
which sets alarm input number 6 in the microcontroller 106. 
0102. Upon sensing any one of the above described alarm 
input conditions, the microcontroller 106, then turns on the 
remainder of the circuits within the portable signaling unit 
20 by activating power-up Switch circuit 126. 
0103) As shown in FIG. 5, the programmed unit identi 
fication code circuit 104, the cellular telephone transmitter 
circuit 110 and the data-to-voice switching circuit 114 are 
turned on. 
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0104 FIG. 6 shows a variation of signaling unit 20 which 
incorporates a GPS receiver to determine the user's location. 
In this variation, the GPS receiver 100 and the position 
buffer circuit 102 are also turned on upon Sensing any one 
of the above described alarm input conditions. 
0105. In the case of alarm conditions described in (a) 
through (d), above, the microcontroller 106 commands the 
cellular telephone transmitter circuit 110 to automatically 
dial the central dispatch station 80. The central dispatch 
station 80 receives the incoming signal and returns a CDPD 
transmission requesting the portable Signaling unit 20 to 
Send its data. The portable signaling unit 20 replies with a 
CDPD transmission consisting of its unit identification num 
ber and the alarm code. In the case where a GPS receiver is 
used to determine location, a hierarchy of longitude and 
latitude coordinate data is also included in the CDPD 
transmission to the central dispatch station 80. 
0106 In the case of (e) above, when the cellular tele 
phone transmitter circuit 110 is activated, the microcontrol 
ler 106 then sends a CDPD transmission consisting of its 
unit identification number and the alarm code. In the case 
where a GPS receiver is used to determine location, a 
hierarchy of longitude and latitude coordinate data is also 
included in the CDPD transmission to the central dispatch 
Station 80. 

0107. In FIG. 7, the central dispatch station 80 receives 
the incoming CDPD transmission from the portable signal 
ing unit 20 to the intelligent telephone system 84 via the 
cellular telephone system 70. The cellular telephone system 
70 provides Automatic Location Identification (ALI) infor 
mation that gives the location of the origin of the cellular 
telephone transmissions. This technology has been devel 
oped by companies such as XYPOINT and The Associated 
Group (TruePositionTM), in response to a Federal Commu 
nications mandate (Report and Order 94-102) that requires 
E9-1-1 cellular telephone calls be located to within 125 
meters (410 feet) of the origination point at a 67% or better 
accuracy rate. 

0108. The signal is routed to a computer system 90 via 
one or more data modems 86 and is automatically verified by 
the computer System 90. Upon verification, an acknowledg 
ment CDPD transmission is sent back to the portable sig 
naling unit 20 confirming that two-way communications has 
been established. Should an incoming cellular telephone call 
be a wrong number, the proper signal will not be detected, 
the cellular telephone transmitter circuit 10 will time out and 
will automatically hang up. Once the communications link 
has Successfully been established between the portable Sig 
naling unit 20 and the central dispatch station 80, the 
portable signaling unit 20 is automatically instructed by the 
computer system 90 to continue sending CDPD transmis 
SOS. 

0109 FIG. 7 is a block diagram of the presently preferred 
embodiment of the central dispatch station 80. The central 
dispatch Station 80 generally comprises a conventional intel 
ligent telephone System 84 connected to one or more data 
modems 86 then to a computer system 90 which in turn is 
connected to one or more display consoles 92. The computer 
System 90 contains the communications information, user 
database, emergency Services database, map display infor 
mation, unit identifier and alarm Status display information, 
one or more data-to-voice Switches, remote activation capa 
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bility, plotting algorithms, boundary monitoring alarm fea 
tures, and has the capability to Store and retrieve historical 
data. The computer system 90 can be networked so that 
incoming personal alarm messages may be allocated to the 
appropriate display consoles 92 to accommodate a high 
frequency of incoming calls. The computer System 90 and 
display consoles 92 may be any commercially available 
brand of microprocessor which includes video monitors. 
0110 Incoming cellular calls from portable signaling unit 
20 are automatically received and logged by the computer 
system 90 (via the intelligent telephone system 84 and one 
or more data modems 86). The CDPD transmissions along 
with the ALI information are decoded, validated and routed 
to display console(s) 92. The display console(s) 92 continu 
ously run a conventional digital map program. Preferably, 
the map program is capable of (a) displaying detailed 
geographical area maps complete with Street names and 
addresses, (b) real-time plotting of coordinates data at the 
appropriate position on the map, (c) a user controlled Zoom 
function, and (d) programmable display windows, Symbols, 
and legend. A number of Suitable map programs incorpo 
rating these features are commercially available. 
0111 Computer system 90 processes and validates the 
received data. The portable signaling unit identification 
number is matched with the Subscriber name in the database. 
The alarm code information is decoded and recorded. The 
ALI location data is analyzed for reliability and stored. The 
location of portable Signaling unit 20 is displayed on one of 
the display consoles 92 in the form of a quickly recognizable 
Symbol. The Symbol can represent police, medical or any 
other key feature that may apply to the Specific needs of the 
Subscriber. The Symbol appearS Superimposed on a digitized 
map on a computer monitor Screen 92 at a position which 
corresponds to the location of the portable signaling unit 20. 
Both the user identification data and alarm code are also 
displayed on the display console 92. A data-to-voice Switch 
capability in the computer system 90 allows the central 
dispatch operator 82 to conduct two-way communications 
with the perSon in distress via the portable signaling unit 20. 
Various display capabilities are utilized to assist a dispatch 
operator 82 in locating the perSon in distreSS. The emergency 
Services database allows a dispatch operator 82 to automati 
cally dial the proper authorities and direct them to the exact 
location of the person to provide emergency assistance. The 
data is updated and transmitted at regular intervals until the 
connection is terminated by a dispatch operator 82. An 
important feature of the personal Security and tracking 
System is that when a low battery condition alarm is indi 
cated from the portable signaling unit 20, an alarm is 
activated at the central dispatch station 80. A dispatch 
operator then notifies the designated person (e.g., parent or 
guardian) to Service the battery. 

0112 AS described in FIG. 8, situation number 6, the 
central dispatch Station can activate any portable Signaling 
unit 20 to obtain an instant display of the current location of 
the individual carrying the portable signaling unit 20. This 
activation would be on an “as needed” basis. For example, 
if a parent or guardian needed to determine the location of 
a lost perSon. 

0113. In the case where an individual is to be monitored 
for compliance within a preset boundary as described in 
FIG. 8, situation number 7, the portable signaling unit 20 is 
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automatically interrogated by the computer system 90 at 
predetermined time intervals. Should a CDPD transmission 
from the portable signaling unit yield data that is outside 
specified boundaries, the computer system 90 will activate 
an alarm to a dispatch operator 82. 
0114. Also in FIG. 8, situation 8 describes the self-check 
capability of the personal Security and tracking System of 
FIG. 1. The computer system 90 at the central dispatch 
Station 80 can be programmed to automatically interrogate 
each portable signaling unit 20 at predetermined time inter 
vals. The computer system 90 activates an alarm to a 
dispatch operator 82 if there is no response or if invalid data 
is received indicating a malfunction. 
0115 Although the description above contains many spe 
cifics, these should not be construed as limiting the Scope of 
the invention but as merely providing illustrations of Some 
of the presently preferred embodiments of this invention. 
For example, the remote alarm switch unit 40 can be in the 
form of a wristband as described here or in the form of any 
other object, Such as a broach, pendant, or keychain. The 
Same arrangement of manual and automatically activated 
alarm Switches could be incorporated in any design con 
figuration. The portable Signaling unit 20 can contain a GPS 
receiving circuit as described herein to provide more accu 
rate location information in open areas where the cellular 
telephone ALI information may not be as precise. The 
portable Signaling unit 20 can be configured Such that it has 
all of the features of the remote alarm Switch unit 40 in 
addition to its own features, with the exception of the 
distance-checking feature. The portable signaling unit 20 
can also be configured with a Small LCD display Screen for 
the hearing impaired to receive messages from the central 
dispatch station. Thus the scope of the invention should be 
determined by the appended claims and their legal equiva 
lents rather than by the examples given. 

1. A personal Security and tracking System comprising: 

a portable signaling unit including a GPS receiver for 
determining a location of the portable Signaling unit, 
and a cellular telephone antenna adapted to transmit a 
cellular digital packet data (CDPD) signal; 

a central dispatch Station located remote from the portable 
Signaling unit and adapted to transmit a control Signal; 
and 

a cellular telephone system adapted to receive the CDPD 
Signal from the portable Signal unit and re-transmit the 
CDPD signal to the central dispatch station, and to 
receive the control Signal from the central dispatch 
Station and re-transmit the control signal to the portable 
Signaling unit, thereby providing two-way digital com 
munication between the portable signaling unit and the 
central dispatch Station; 

wherein the CDPD signal includes GPS data correspond 
ing to the location of the portable Signaling unit. 

2. A method of locating a portable Signaling unit com 
prising: 

receiving, with a GPS receiver coupled to the portable 
Signaling unit, a GPS Signal including position infor 
mation for the portable signaling unit; 
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transmitting a cellular digital packet data (CDPD) signal 
that includes the position information from the portable 
Signaling unit; 

receiving the CDPD signal with a cellular telephone 
System; 

re-transmitting the CDPD signal from the cellular tele 
phone System; 
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receiving the CDPD Signal at a central dispatch Station; 
and 

determining, with a computer at the central dispatch 
Station, a location of the portable Signaling unit based 
at least in part on the position information received in 
the CDPD signal. 

k k k k k 


